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© Sustained release pharmaceutical formulations. 



© The invention provides a sustained release for- 
mulation of ketoprofen comprising granules each of 
which comprises a core comprising ketoprofen and 
microcrystalline cellulose and a coating comprising 
awater-soluble and a water-insoluble cellulose de- 
rivative. 
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SUSTAINED RELEASE PHARMACEUTICAL FORMULATIONS 



This invention relates to a sustained release 
pharmaceutical composition containing ketoprofen, 
and to a method for its production 

Ketoprofen [2-(3-benzoylphenyl)propionic acid] 
is a non-steroidal anti-inflammatory drug (NSAI) 
used in the treatment and control of a wide variety 
of conditions. 

A number of formulations, including some sus- 
tained release, are known for this substance. Sus- 
tained release formulations are particularly suitable 
for NSAI's such as ketoprofen, us a single dose 
results in a therapeutic level of active material 
being maintained in the body for an extended pe- 
riod of time. There is however no generally ap- 
plicable method for making such formulations and 
for each particular active material it is necessary to 
look at many criteria including rates of absorption, 
interactions with and between excipients, physical 
properties of active materials and of excipients, and 
bioavailability. Substantial experimentation must be 
undertaken in order to take into account such fac- 
tors before a satisfactory formulation can be pro- 
duced. -It has now found that, by using a particular 
combination of excipients, a new, useful, sustained 
release formulation of ketoprofen can be produced. 

The invention provides a sustained release for- 
mulation of ketoprofen. comprising granules, each 
of which comprises a core comprising ketoprofen 
and microcrystalline cellulose and a coating com- 
prising a water-soluble and a water-insoluble cel- 
lulose derivative. 

The preferred insoluble and soluble compo- 
nents are ethylcellulose (EC) and hydroxy propyl- 
methylcellulose (HPMC) respectively. 

The core is preferably made by extrusion and 
is preferably spherical in form (produced, for exam- 
ple, by spheronisation of an initially extruded 
body). 

The proportion of ketoprofen to microcrystalJine 
cellulose in the core is limited by the requirements 
of producing a stable core composition, capable of 
withstanding the coating process and any other 
necessary processing. There should also be suffi- 
cient ketoprofen present to limit the amounts of 
formulation to be administered to realistic levels. 
Ideally the amount of ketoprofen is 40 to 90, prefer- 
ably 60 to 80, more preferably 75% (w/w). 

A typical grade of microcrystalline cellulose 
that can be used is Avlcel PH101. 

The amount of coating applied is most readily 
defined in terms of the increase in weight of gran- 
ules after coating. The preferred thickness depends 
on the precise nature of the coating and the re- 
quired rate of release of the ketoprofen, but typi- 
cally corresponds to a weight increase of 3 to 20, 



preferably 5 to 15, more preferably 10%. 

EC is insoluble in water and HPMC is water 
soluble. Therefore adjusting the relative proportions 
of the two coating materials will alter the rate at 

5 which the ketoprofen passes through the coaling 
by varying the numbers and sizes of the pores 
which are created by the dissolution of the soluble 
component in the digestive tract. Clearly there 
must be sufficient of the insoluble component to 

70 retard drug release, but sufficient of the soluble 
component to allow passage of the ketoprofen 
through the coating at an acceptable rate after 
administration. Hence the ratio of the insoluble to 
soluble components must be tailored to the particu- 

75 lar formulation. 

Use of too high a proportion of the insoluble 
EC will result in very thin coatings being needed to 
obtain reasonable rates of release. This coating is 
then liable to be non-discrete and non-continuous. 

20 and there is also the possibility of significant vari- 
ation of thickness. Hence there will be a lack of 
control of drug diffusion through the coating. On 
the other hand, the use of too high a proportion of 
the soluble HPMC will preclude adequate retard a- 

25 tion of drug diffusion, even at very high coating 
thicknesses. 

These factors provide practical limits to the 
coating composition. Bearing these factors in mind, 
typical levels of EC in the coating are in the range 

30 95 to 50, preferably 90 to 60, more preferably 80 to 
70% (w/w). 

It is also preferred for the EC to have an 
ethoxy group content of 40-55%, more preferably 
43-51% (by weight). 
35 Typical grades of EC that can be used are 
Ethocel E7 and Ethocel E10 and of HPMC are 
Pharmacoat 606 and pharmacoat 615. 

Conventional extra excipients, such as sodium 
carboxymethylcellulose. can be incorporated into 
40 the core during its formation. These typically ac- 
count for less than 5% (w/w) of the core. Similarly, 
other conventional excipients can also be incor- 
porated into the coating. 

Typically the size of the granules is limited to a 
45 particular value or range, for example 0.5 to 2.0, 
preferably 0.8 to 1.4mm. 

A further coating (for example an enteric coat- 
ing, such as hydroxypropylmethylcellulose 
phthalate) can also be applied, in a conventional 
so manner, to the particles according to the invention. 

The particles according to the invention can be 
made by mixing ketoprofen and microcrystalline 
cellulose, optionally in the presence of further ex- 
cipients (such as sodium carboxymethylcellulose) 
and optionally in the presence of sufficient water to 
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ensure adequate mixing and forming cores from 
this mixture, for example by extrusion and 
spheronisation. These are dried if necessary, and a 
suitable size fraction is isolated. This fraction is 
coated (for example in a fluidised bed) using a 
solution of a mixture of the two polymers in the 
desired proportions in a suitable solvent (for exam- 
ple a mixture of methanol and dichloromethane). 

In-vitro tests show that formulations according 
to the invention do show an extended, approxi- 
mately linear release rate for ketoprofen at typical 
physiological pH's, indicating that they are able to 
sustain a therapeutic level of ketoprofen in the 
body over a period of time. 

The formulations according to the invention 
may be used in the management of rheumatoid 
arthritis, osteoarthritis, ankylosing spondylitis, acute 
articular and periarticular disorders (bursitis, 
capsulitis, synovitis, tendinitis), fibrositis, cervical 
spondylitis, low back pain (strain, lumbago, sciat- 
ica, fibrositis), painful musculo-skeletal conditions 
and dysmenorrhoea. They may be used, for exam- 
ple, to reduce joint pain and inflammation, and to 
facilitate increase in mobility and functional inde- 
pendence. 

The typical daily dose for an adult would pro- 
vide 50 to 500mg, more particularly 100 to 200mg, 
of ketoprofen, depending on the weight of the pa- 
tient and the severity of the symptoms. 



EXAMPLE 



a water-insoluble cellulose derivative. 

2. Granules according to claim 1 in which the 
water-insoluble cellulose derivative is ethylcellulose 
and the water-soluble cellulose derivative is 

5 hydroxypropylmethylcellulose. 

3. Granules according to claim 1 or 2 in which 
the amount of ketoprofen is 60 to 80 % w/w of the 
weight of microcrystalline cellulose in the core. 

4. Granules according to any one of claims 1 to 
70 3 in which the weight of the coating comprises 5 to 

1 5 % of the weight of the core. 

5. Granules according to any of claims 1 to 4 
in which the coating comprises from 90 to 60 % 
w/w of ethylcellulose 

15 6. Granules according to any one of the pre- 
ceding claims which comprises as the water-insolu- 
ble cellulose derivative ethylcellulose having an 
ethoxy group content of 43 to 51 % by weight. 

7. Granules according to any one of the pre- 
20 ceding claims whose size is from 0.8 to 1 A mm. 

8. Granules according to any one of the pre- 
ceding claims which comprise an enteric coating. 

9. A process for the preparation of granules 
according to claim 1 which comprises mixing 

25 ketoprofen and microcrystalline cellulose, forming 
cores from the mixture obtained, if necessary dry- 
ing the cores and isolating a desired size fraction, 
and forming on the cores a coating comprising a 
water-soluble and a water-insoluble cellulose de- 

30 rivative. 

10. A pharmaceutical composition which com- 
prises granules according to claim 1 . 



Ketoprofen (3kg) and microcrystalline cellulose 35 
(Avicel PH101; 965.6g) were thoroughly mixed in a 
planetary mixer. The resulting powder was 
granulated, over a period of 2 minutes, with a 1.5% 
(w/w) aqueous solution of sodium carboxymethyl- 
cellulose (Courlose) (2363g). The resulting mixture 40 
was extruded to produce cylindrical pieces, 1mm in 
diameter and 1mm or more long, which were 
spheronised by treatment for 3 minutes at 500rpm. 
The resultant spherical granules were dried at 40- 
50* C for 17 hours and the 0.8-1. 4mm fraction was 45 
separated out by sieving. The separated fraction 
was then coated with a freshly prepared 5% (w/w) 
solution of a 7:3(w/w) mixture of EC (Ethocel E7 
Premium) and HPMC (Pharmacoat 606) in a 1:1 
(w/w) mixture of methanol and dichloromethane to so 
produce the final product.4 



Claims 

1. Granules, each of which comprises a core 
comprising ketoprofen and microcrystalline cellu- 
lose and a coating comprising a water-soluble and 
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